Curcumin loaded NIPAAM/VP/PEG-A nanoparticles: physicochemical and chemopreventive properties.
This study aims at modifying the synthesis method of preparing N-isopropylacrylamide (NIPAAM)/N-vinyl-2-pyrrolidone (VP)/Polyethylene glycol monoacrylate (PEG-A) polymeric nanoparticles encapsulating curcumin as a model drug. The optimal concentration of nanoparticle reagents was determined using Fourier Transform Infrared Spectroscopy. Curcumin nanoparticles mean hydrodynamic size was found to be 104 nm with zeta potential of 3 ± 13 mV. The release kinetic study of curcumin nanoparticles indicates that a maximum release of curcumin at 24 h positively correlates with increase in temperature; however, change in pH did not produce any substantial drug release. In vitro cell viability assay performed on cancer cells exposed to various concentrations of model compound displayed the IC50 ranging between 100 and 200 μg/mL for human prostate cancer cells (PC3 cells) and 50 and 200 μg/mL for epidermoid carcinoma (A431 cell line). The Hoechst staining and phase contrast micrographs for 48 h exposure of curcumin nanoparticles at a concentration of 400 μg/mL resulted in almost 92% of cells death in both cell lines. This study concludes that the physiochemical characteristics of NIPAAM/VP/PEG-A polymer with key features of water solubility, sustained drug release, small particle size make these nanoparticles a prominent drug delivery device.